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(54) ELECTROSTATIC ACTUATOR AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrostatic actuator equipped with opposed 
members relatively displaced by electrostatic force 
and having a form capable of certainly forming a 
hydrophobic membrane preventing the mutual 
adhesion of the opposed members. 
,i SOLUTION: The vibration chambers 15 containing 
the surfaces of the bottom walls (common electrodes) 
5 and segment electrodes 17 of the ink chambers 6 of 
an ink jet head 1 using an electrostatic actuator are 
connected to a pipe 15b connecting the outside and 
this pipe 15b further communicates with a bypass 
pipe 15c. Further, the first through-hole 27a for 
taking out the pipe 15b and a second through-hole 27b 
for taking out the bypass pipe 15c are formed to a cavity plate 3. After the open end of the pipe 
15b is sealed from the first through-hole 27a by a sealant 20a, a compd. for forming a 
hydrophobic membrane through the bypass pipe 15c is injected into the vibration chambers 
15 within a treatment tank. After injection, the open end of, the bypass pipe 15c is sealed from 
the second through-hole outside the treatment tank by a sealant 20b to hermetically seal the 
vibration chambers 15. 
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Smm 4 »tKH 2 2,2 3 ©WMfe©tHJIIMffi© 9v v 
1*3© H M D S 0 . 8 %HXh K ft 4 J: 5 K L fc*§£ 

tcft&nfc«>©-c*5. tit, mxmt, sinks© 1 
motm&i-y-jtfrtbrfflfcbitbov&z. 

[0 0 4 1 ] t©^97#>64W»3J:5K:, HMDS* 
£>ft£i»7,klfl2 2, 2 3 4J&$(,fcg|K: % *©&«©£ 

Tfc<4, tt*M2 2. 2 3©HAttB«fflH|ft*»/6a 

oautaft (*t#o««a) tc^tcfirr*. * 

IR«B) . 56icKgurfe< 4, ttB&tcii 

»^tt**sc«fc*K:iiarr*. (*±*«»jflw*c> . * 

fc. fi±3&*0»WC©W^ttH:. i»7|c|i2 2, 2 3*^ 

[0042] ^mom^mva, mm 1 5 ©hmd s 
0 . 3 %«±(cft s <fc 5 fc^Mi5tp B i 1 5 

U!tbX^h„ Tftto^, 07©fiT^OMJiAT*|5ira 

1 SZ:%MM]kb1cZtiCt£2 > , CQtcib, MWM 5 © 
*We<£ O'-fe > h WSm 1 8 ©IliCii^fci 
7KJ12 2, 2 3©B^tt4br». auWS2 2. 2 3* 

6W6*»«cJ:5tc. BW0I2 2. 2 3*^Ofcffc It 
HI 5©HMDS?Ig«i0. 3Jfl!5U:©**»a*#± 

-rn«, tt^HK-HiHf- ^ z wmcomxmm h n 

So 

[0 04 3 ] H8&±> H 7 Kte W ») AM A 

* n &ft«$mi*r?i9M8i i 5 *mm^± l fc 4 » teff & 
ns3aaa«Brt©HM d s ?^4 . $*ig 22, 2 3 © 

W^tt©tSMMf*© ^ 5 7 -5 . C©^77*^ 
S«fc5K. ^^^^K^FlM^iiO. 3 
%W±© H M D S ttft 4 ft S J: 5 ICM%M± s nr l > 4 
©"C\ i»7KJS2 2. 2 3©ifAtt«, ^2^7J1t-^^;b 
«±KftS c fct, 1*12 2, 2 3*»fiJSUT3&>6 

«HiHSfcaufc»«:. mm 5*tsmm±biti§&tm 

WAtf. Ml 5©HMDS?Sa*ftO. 4% 
ULhKf S 4 . 1 «* d> *«±©WXtt*^>«*« 

2 2, 2 3%f#5CiiST*5. 

[0 044] C Ct, KPhI 1 5 ©HMD S?^j8£iSfe6 
L fc* -p Ti»7i<|i 2 2,2 3 (OmX\Mt±.m i> . {B 
b, HMDSaWSWifiO. 8%4ftS4i»7KJi©»^tt 

©HMDs«K©«iani, ^a*waxDaur*6 
m@a±ST©?«a©fgT^*#«,Tn«, Mii^rt© 

HMDSiia*l. 0%ftl^U2. 09fi*fiMcR3E^-5 
[0 04 5] btcJ: *> K, *^©^SK«fcft 
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«, HMDS*»6fc3»*Jt2 2. 2 3©B^tt>&^ 

ft © 4 -r -sfc&tc , tt*ngj$ftcctt a ia ks o r sc 
£ £M5§r * s i «,» 5 sMi£«tr *. 

[0 0 4 6 ] CCT. Xf^7 , ST40HMDS#fI 

L ta8S 6 . xf7^ST5 Jhlgfcfr o fc« 
K, RCA^ (7>^xt, «IWt*JR*©S^?S* 
ffl^fcgfejf ) flc*tf 5 C 4 K J: 0 ffi£K: -f > i^SSSlM 

<£. 

[0047] (-f>?y a »h^ 7 F©Bffl!©»lt»# 
©fitit) £IT. H7, H9*flH,»r. 

[0 04 8] HMD S©«*Z>ilft4^*ffilWfflB© 
R9EQ ££f ±T S C £ iiSHE U» C £ tt . tt£ b fcil *3 -c 

* s . c ©fc«> jci* h m d s b Mm vmmzm 

M, £TF©^&k{#-fc9^= IPS. Itrt-Cltittf, Mf* 
©fi6»-p«l*J%f5ft-r 5 C 4«, ,&K©I±#* L < ft 

5 1 » x - * * . ftftfr em o m ofcfiffijiicttra©^ 

©^:fi^0(c«3iuri^ o 

[0 0 5 0] «F«J*6BH) WLfca»*»J5. »OH 
MD StfffiTU lt±*r©|»KB^#jfcjfc;ftfcflftWS 

7 ©««A ©»#©**», «I*J3&>6KD ffl0fc«©» 

msr * ^ » x - £ ©*fiaja$#ra©BiiHi© hmds©i 

[0 0 5 1 ] 3fs^g^iJtt, *f|aia»fflB©l«IH*S±r5 
W&tcto U S±tro»(0HMD S ©»g©i£T 

[0 0 5 2] H9», Hlfc^Ofc-f>i'S?xi» h-v? 

K©^ai5^©HtiB©tfitai5»*^i-¥ina , r*s. 

1 8 ttffiBOflffir* *) , 1 9 ^ffiig 1 8 

17.1 7 bB#^XS^4±fcf£W6ftftM 1 6 K 
I TO*3RJ»rSC£{c«fc»)JI5liS3n-5. 
[0 0 5 3] H^©«t5(C. C3§|51 6«2-3©a5^(cE 
DBSftT^S. 7?^x-$g|$# (fI»Sl5) 4ft 
£§P#©IHmi3©^£Bifgb , S$ at?* 0 , Wt& 1 5 



(7) #IPF 1 1 - 2 6 3 0 1 2 
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4^4*-oft<" < tl 5 b 4ft£S|5#©[H]g[5©^-&«iJl 
d, g3LT?*S. (IS5. *7Xl|4HtKf^-^ 
U-h3£j$£U HMDS*Stt£l BftfcAfttf* 
Stffcfg, « 1 5 b ©«f3S5SgttS±«2 0 CcfcoTBHfc 

[0054] wrnm 1 5©f*a^ v c a x b x g , e « 

*ffag|!*flffl (fI«&«5 4MSl 7|ffl©IEK) 4U tl 
5b©$fB|»£S (dxg) 4Ufc4t, «T©5tCSt 

snsfiK©^/^, ft Ucimmmmr 

10 ^?^x-^©^gmK©|tra©HMD S©ift£©ffi 
[005 5] K=V • L/S 

H7©««A©iwiaj»ttK= i o, isata»ttK=2 
5 ©*B£©i#tf£ £ ma^±s t?©i$ra©fflra*iKr 
©t?*s. H*6ia6*a:«fc5K i #«i*re«±Tm 

if, K= 2 5 T'&fttt 1 «^VI/Xgg©»Att*f#5 C 
£jfi«"C**©KM0. K= 1 Orttl 0 0 075^)Vxm 
20 Jg©W^ft*f#€,C£feSfbC>o K=10-C1I/^ 

©W^tt^ff^fcfeicts, WUca\bx:i o&mstvM 

[0 05 6] (*|6?8©»*Ti'3 : -ax-dr©|QB^ 
*J) WJ© : ftmr4)§f|«iMTi'^^x-j?cD 
S±aB»©fllJfiK-3i»rBI 10, li i, 012. Ell 

3 Kmir-mmm*m^xwm-?z>, 

[0 05 7] Hi o 1&8f&smr><DJ > i^x » h 

^7 F©*H3aa*^o, hi i ttanwaaia*^. h 

30 14 m-<DW%<V i> © tt, HI ri^BJ U /c^I 4 H-© 
©4^To 

[0 05 8] HI 2ttHl ORC^'Hl 1©^>^ 

i>x 9 F©KS©^±SP^©¥ffi04^-r^©-r 

ra— ©*>©*^r. 

[0 05 9]^ttr^"b"h3 KB, »D1M 
1 5 (cS»3nr^4« 1 5 b ©ft?ft«Cgt 1 ©DAS15 
3 1 ©-8B<H*fiWaJtSI?L2 7 ajWgJSSn, JgK. 
1 5 b SISA/t ^Ufl5c ©W®C»0C^2 © 
40 Hg|53 2 ©-gP^«i^TSS3i?L2 7 b«l$hTU 
4„ Sfc. mS»«4Kfe«l, gi2©raD-35#4 
ft S EIW 3 1 a, 3 1 bsMRW^nTte?). IHIH33 1 

[0 06 0] ^X;Wi/- F2(cb, trr-f ^u- 
h 3 tc»iSStiteJtjl?L2 7 a 4M5i?L2 7 b ££;b-£ 

?cffiSct«3-ii ! 9^tftKa^2 8«§nti^. 

[ 0 0 6 1 ] &m 1 5 b©ft?ftffiW5c^±gP2 0 a.1fiB 
A^7^«l 5 c©J5?MM{Cif±g(J2 

so ommm 1 5 ti««s±*hri»*. 
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[0 0 6 2] g*0^>j'JJsj h^y 
^>?/^2 1, ^>^S5, Hffil7#©#g* 
ii, 10 3, 1 O4tCffl0Hs9 

ft*. «RJ|»sjBfiRSti?4:«E*»^Ofca. ®£$ft 

fc»ffi 1 0 0 ^RrT ££4(ti:0. Hfttta&ffl© ^ 

7 F^7 F*»*Ci3&»T?#S. 

[oo63]0i3it &mmmM$n. m>tcm& 

tt. Wiro©?iJ(t;*;* 3ffl©, **©5WKtt. l?iJSfc 

tfCfcO, 2fe©->i;3>^X^M 0 2> 103ilft 
(DiJvXW&l 0 4*>6H-3 110^^1'; F^* 

[0 0 6 4] * + fc^-f7 r l'-F3*flW5'rSC4K& 
Sfi^l 0 3{Ctt£l©IHSB3 1 ©— W*Hlffi"i"* C 
4fc&*Jt5I?L2 7a. ^2©H^3 2<D-g|5*«^-r 

F 2 *«fc«-r* C 4 Kft3 ?x^ l 0 2K«, BiI?L2 
7 a 4 R«?L 2 7b *£fc-&fcBf»<fc O -0 0 * * fc Jt 
jK^2 8^a§tlT^5„ Cft6©K»?l2 7 

a, 2 7b, 2 8». 3ft©»«g££ftfc4^C, 

mmmi- 19,26 fim-SMfcomwicmm %a -sfc* 

[0 06 5] ftfc. #-*f 7 2a, 72b ttStt 1 0 2 t 

£Jl©Miv- D , II10 2 KKtf 6ftfc»s 
^IWE©»|lv-i7 7 3tt, g^SftfcSKl 0 0£W 
Iffr&iSfc. ^&g££fc#5/c&©S*S4&.£v 

[0066] ipmmfcmfDjyzy* f«, & 

T©#*fc<fc»>. HMDS*W»S1 5rtiC«jh3ti. 
MSSft6 0 

[0 06 7] yX;I/7'U- F 2 J&JgRS-rS 1 0 
2, + + t'r - F 3 ^MTS^i^ 1 0 3©M 
m(D{m* x 9 ? > L , X;K8F4 ft a ?L£flMT 
5„ CtliMRKfx^l 0 2 5C»M?L2 8*«§ 
ft, fwM03 (c«»fl?L2 7 a 4SM?L2 7 b#JB 

$;?ft& 0 

[0 0 6 8] WC, *7Xli 1 0 4 miECDiiLm* 
[0 06 9] C©#7**«1 0 4 4JHWR5jMRtf6 

nfc+ttf^i/- f 3 zmmrzy x^ 1 0 3*11 
1 4 fc.fc'Jffl*©^? F©*l£E*4&SS 
SSI 5, §1 5b, A^^'^^i 5 o«Jtl^. 
Jgtt^x/M 0 3<D±.tCSXfr-7\s-h2£jem?&y 
x^l 0 2*«^r*C4KJ:D, ffl*©^? F©flUS 

i4^>^s6*5aia-rs 0 
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[0 070 ]#f 15b OSM^^x^ l 0 3 (tJ&dS 
Lfc#M?L2 7 a*&§f±«W*2 OaK«fc»)if±[yfc 

a, mis© hm d s tfiim § txtcmmms s ftfc 
asioo^An, BfJERWWrtKflcB-r*. 

1 5 c©M^^xa 1 0 3KJI5fitUfc#Jta?L2 7 
b *» 6S±SWt 2 0 b fc i 0 *f ± L/ , fSSJl^rt KBf©i 
S«±© H M D S * Aftfc £ $ , 1 5 

10 i*©^>^y^^^-;Fltc^l«„ 

[0071] «as*±rss±awB. Mitii^-> 
ssawjT* 0 . c ©«©^#»j»»n«it- 3 C 4 K J: 0 
B6f t § £ S . S#ffJ£ MR 0 fc»£®»W©ttKtt-S 
fgTTS, Sfi 1 5 b 4-rW<*« 1 5 c ©{igSt^Jfi 
TSJc^K, -eft^ftSIl ©GDg|53 1 4^2©Hg|53 2 
*»J5W*C4tC«tO. BP*S, S±«T'S±T5ffi^T« 
Hj£LTt»*#. 2-3©Eia5^fig-rSC4fC«fc»)tt^J 

1 5 b®MM«^ibo t^V;«f 1 5 
20 <<C 

[0 07 2] £fc. C©<fc5&/-W;S*«£Ktf*t:4 
5c J: ? F-^ Fift©S»ft«K>-rc4 

t£< , A^AX«*K»)Q:l,»fe©K:Jt^K«%5 0-6 

0 ?cfi©#mMT ^ ? * x - $ (Dttfamttm®BM<D H 
MD S<DtBt©fiT*fflW - S"<6C 4*!-CtSo 
[0 07 3] 3 6(C, HMD S«#Xfifi, Ftra*^± 

So 

[0 07 4] *3SJfc»«Wtt. 9fSaftt©HMD 
« § nfctlWK JlsZi/x. v h^-v F j&sjgJsSt 3 ft 
3 &©»«£}££ Gfcffig* Aft. Bf^eiBflll'iKBc 

t t'f^ F 3 eMTS>)XA 1 0 3 

*W§ft/dar*fttf, Httft«|»*ijt6n4. J;^ 

t , fis&^ km mm.vx±.<Du. m d s § nfctoB 

40 rJ8«Sj&W»*63iWfU ^©f^T, y^jb^b-F 
[0 07 5] [ZVtiKDMMVMm] ftfc, ±a©HJfe 

ff^jr^, s*iRiaJtfiHi«:»asj±sn*'ft^!ft4 lth 
MDs*w(c4-ortti»oyt*s. cftfcKe-r, n*a 
*w u , *o*m tm- Bjtgft «^ii*{fc^jT*ft 

SR 3 - S i -X, fcb< tiSR. - S i NHS 
i- R 3 (R«TJb+J«, Xli/M3y>feO<tt7 

r^§ftS{b^-e*o, HMDS©ffe 

50 {CfffA«. M^x5^S»51f> ( (C, H 6 ) 3 S 
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1 NHS i (C. H fi ) 3 ) . h W?J^PPJ/7> 
( (CH 3 ), SiCl), F ';i?Mnp->7> 

( (Ci H 5 ) a S i C 1 ) , h'jy^7S^>7> 
( (CH 3 ) 3 S i NH 2 ) , MJi^Ti/^y 

( (c, h 6 ) 3 s i nh 2 ) tit, m 

W?^OP->7> ( (CH S ) 2 SiCl 

2 ) 3f©SR 2 -S i -X (RttTA+Ai, Xtt;M3 

K»f3©tltfiU:*ff oT«aSt±-r« C i tc J: oT»* 10 

mtfiim § *©sbWR©w&tt#ffi±-r 

[0 07 6] *fc, «r»Lfc4>i'5?x7 F^ F l 
tt. > ^«i»*»R©±ffi«:HW?fc -Y > ? y 6 

sosaamcKtt fc a > # ^ x;uft> enttu § # & x v *j a 
y**?* v vjtj-ftctxmiojyiri?*? f^ f 

[0077] ±iB©wett. ^>?^x 20 

I*. «fBB¥7 - 5 4 2 5 8-*fi*KHB*3tn: 

[0 07 8] 

[fPJ§©$jl|l] £Lh»iJiUyt«l:5K. ^i©fii7 
* ? » x - * fcfct, » T tt, SSttSfttOBft 5 ft fciz * 
^> hWiW^RSS^rSfca&KijJS^r^a:* bo 

tf. ^, m©*£»2©**BtDHJ*fc»©&l!!ia5 
JSl©e©£f±©liHt, *Jj±ffl»WW*JiBI!fflMfcS-ttT 

fe**±ji§sa»ffl#i» 2 ©flF*at>r u * *> outfits. 
SA-rsc *&. «m«^rit±xg*ff 

^tfe, SI ©*g©l£ffiWtJ±^H 2 ©^©KfflSte/jN 
§1>©T\ ^©^^^^©(Clt^T, it±#5c 40 

3ft£ 0 ace. «W--rBMB©&±*fT^rfe-f^JS:T^ 
[HI ] #JfeBJ£}IfflLfc^>*^x 9 F^? F©#$? 
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[0 2 ] 0 1 © ^ > * J? x 7 F ^ » F©«$£»rffi0-C 

[03] Hl©^>*i?* 7 F~^ F©¥SH-r*S. 
[H4] SlC^i'^ 7 F^7 F©HW*^T«W 

[05] 01©-f>^*? h^v F©*SJSXg*^-r 

[06] »jssnfcHMDs©«*ii*w , r«siaT?* 

[07] iR7KH£^LMKt^>^^ F 

[0 8 ] 0 7 ©£t# o mmt^£tizi&.wmmftvM 
M*mam± u tt t * tew e»n & ssrart© h m d s «s 
<t i»*ii©B^tt©ffliaia«© ^7^s„ 

[09] iHCgWc^y^^ K7 F©*f|SjSM* 
IB©ISMB©*J±aj»*^J-¥ffifHr**. 
[010] *»W©Hfl0p«©-f >^^x »KjHO 

[0 1 1 ] 01 OK^Ofc-f >$^x » b^v F©#ft? 

[012] 01 OlCSCfe'f^i'ys? F^? F©2tfr 

gwra©iiira©M±gp^^7KT¥ffi0r * 5 . 

[01 3] 01 OKit^^i-; F-^ K4«fiW 
[«Ht©SHIi] 

1 -f>Jry*»K»F 

2 /X^7"l/-h 

3 + + tf^-7'b-F 

4 *7^1S 

5 (AXSS) 

6 -f>^ 

8 >r>ffia&p 

io 4>*yir--n 
1 5 P«Ph1 

1 7 {IfliJS® 

18 -fe^y>F«Sg|5 

2 0 itlhfa 

2 5 mEEPJDSM 

2 6 sas^ST- 

27 a H1©WI?L 
27 b S2©Sa?L 

3 1 Wl ©EBP 
3 2 S2©Dflgp 
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